Studies of their chemical structure will be reported by Albers-Schonberg et al. (manuscript in preparation) . This paper describes in vitro tests that were used to examine some of the characteristics of the antibacterial activities of these agents. In vivo studies are described by Miller et al. (1) . Anti- microbial Agents and Chemotherapy, Atlantic City, N.J., [19] [20] [21] [22] October 1971.
Agar MIC. The compounds were incorporated in twofold dilutions eit ier in nutrient agar (BBL) plus sterile horse serum (Bioquest) to a final concentration of 10% or in brain-heart infusion agar (Difco) plus 10% horse serum. The test organisms were grown overnight in nutrient broth (Difco) or brain-heart infusion (BBL), which for some organisms was supplemented with horse serum to 10%. The plates were seeded with approximately 104 or 105 organisms by means of a multiple inoculator (3).
After 24 hr of incubation at 37 C the minimal inhibitory concentration (MIC) was read as the smallest concentration permitting no growth. In addition to the cephamycins, cephalothin, and cephaloridine, cephalosporin C was included in this test.
Speed of action of cephamycin C and the effect of whole blood on such activity. Test organisms were grown in brain-heart infusion broth for 2.5 termined by use of 0.5-ml doubling drug dilutions seeded with 2.0 ml of brain heart infusion (BBL) containing approximately 104 organisms. Tubes were incubated at 37 C, and growth was recorded after 24 hr and again after 48 hr. All negative tubes were subcultured (0.2 ml into 9 ml of brain-heart infusion), and growth in such tubes was recorded after 72 hr at 37 C to determine the minimal bactericidal concentration (MBC). Included in this study were cephamycin C, cephalothin, cephaloridine, and streptomycin. The clinically isolated test organisms included five strains of Proteus and one of E. coli, chosen because they were resistant to cephalosporins.
Inoculum effect. The broth MIC test described above was set up so that replicate drug dilution series could be seeded with broths containing 103, 105, or 107 cells/ml. A clinically isolated strain of P. mirabilis was used against cephamycin C, cephalothin, and cephaloridine.
Serial transfer of E. coli through antibiotic-containing broth. The standard MIC test with seeded broth containing 107 cells/ml was used to determine the susceptibility of E. coli 2017 to cephamycin C, cephalothin, cephaloridine, and streptomycin. After the initial exposure, seeds of 106 to 107 cells/ml were prepared from that tube in the series which contained the highest concentration of antibiotic permitting maximal or almost maximal growth. MIC values were recorded at both 24 and 48 hr. Transfers into new drug series were made at 24 hr; subcultures for MBC values were made after the 48-hr reading. At the conclusion of the test, each exposed strain was tested against all four antibiotics in the standard MIC test, and the end points were compared with those of the parent strain recorded at the beginning of the test. RESULTS Agar dilution MIC. Table 1 lists the MIC values of cephamycins A, B, and C, cephalothin, cephaloridine, and cephalosporin C for 43 organisms representing 20 species of 15 genera of bacteria. It can be seen that, although cephamycins A and B were perhaps more active in vitro against gram-positive organisms than was cephamycin C, none of these was so active as cephalothin, cephaloridine, or cephalosporin C. Against the gram-negative organisms, none of the cephamycins or cephalosporins was active at these concentrations against the test strains of Pseudomonas, Serratia, and some Aerobacter. Against other gram-negative organisms, cephamycin C in general was not only more active than cephamycin A or B, but it was essentially as active as cephalothin. It is of interest that against many of these organisms cephamycin C was more active than the "natural" product cephalosporin C. Moreover, cephamycin C also was active against P. morganii strains that are resistant to the cephalosporins. Because cephamycin B activity was relatively low, this compound was not included in the remaining in vitro tests.
Speed of action and effect of blood. The antibacterial activity of cephamycin C was as effective in whole blood as it was in brain heart infusion broth. Figures 1 and 2 show that 100 Aig of cephamycin C/ml of broth resulted in a decrease of 3 logs (99.9%) in the countable E. coli 2017 or S. schottmuelleri 3010 cells in less than 2 hr. A similar decrease was seen when the antibiotic and cells were suspended in rabbit blood. Figure  3 shows that against P. vulgaris 1810 25 Mg of antibiotic/ml of broth produced a 3 log decrease in count in 2 hr; the antibiotic action in blood was a bit slower. Higher concentrations of cephamycin C were not tested.
Organisms isolated from plates used for counting the antibiotic-containing cultures, as F-ell as from control cultures, were tested by the agar-disc method for their in vitro susceptibility to cephamycin C. Zones of inhibition for the antibioticexposed cultures indicated no loss of susceptibility to the antibiotic.
Activity of cephamycin C against cephalosporinresistant cultures. The MIC and MBC end points of a clinically isolated cephalosporin-resistant The data show that these resistant P. mirabilis and Proteus sp. were less susceptible to cephaloridine than to cephalothin. Four of the five resistant Proteus cultures were susceptible to both cephamycin C and streptomycin. The fifth culture, P. morganii 3376, was resistant to streptomycin and was inhibited but not killed by high concentrations of cephamycin C. With this latter exception, a comparison of the MBC and MIC values for all of the Proteus and the E. coli cultures agree with the interpretation that all four antibiotics are bactericidal in action.
Inoculum effect. Increasing the inoculum of the clinically isolated P. mirabilis 3347 10,000-fold (from 103 to 107 cells/ml of broth) resulted in increases in the MIC or MBC of all of the antibiotics ( Table 3) . The cephamycin C increases were only 10-and 16-fold, whereas the MIC and MBC increased 200-fold or more for the cephalosporins. Serial transfer of E. coli through antibioticcontaining broth. Table 4 lists the data obtained during 15 transfers of E. coli 2017 through broth containing cephamycin C, cephalothin, cephaloridine, or streptomycin. It can be seen that the MIC and MBC for streptomycin did increase, as expected, > 1,000-fold. During this time, the MIC values for cephamycin C increased 4-fold, for cephalothin, 1.5-to 6-fold, and for cephaloridine, 128-fold.
To determine whether exposure to one antibiotic resulted in a change in susceptibility to the other antibiotics, the 15-times passaged cultures were used at about 107 cells/ml to determine the MIC and MBC of the other agents. Data in Table  5 show some indication of cross-resistance between cephamycin C and the cephalosporins, in that the cephamycin C-exposed cultures had cephalosporin MIC values in this test approximately eightfold those of the parent culture. The streptomycin-resistant culture was susceptible to cephamycin C and to both cephalosporins. The cephalothin-exposed culture was susceptible to all of the antibiotics, but the cephaloridine-exposed culture had a 32-fold decrease in susceptibility to 
